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ABSTRACT 

The objective of this thesis is the experimental determination of 
the wake fraction (w) and the thrust deduction factor (t) for a deep 
submergence hull form. The development of a model with a length to 
diameter ratio of 1.97 'was based on potential flow theory using super- 
position of sources and sinks on a uniform fluid stream. This hull 
form was tested in a propeller tunnel with both an open and a shrouded 
propeller. The shroud design was based on fundamental circulation theory 
utilizing concepts developed by Dr. J. D. van Manen, 

Wake fraction is obtained by conducting a velocity survey in the 
plane of the propeller behind the model. The thrust deduction factor 
is determined from the results of three distinct tests which provided 
the thrust and drag acting on the model. The hull efficiency (©j^) is 
computed from the ratio (l-t)/(l-w). 

Test results for the model with an open propeller are; w = .302, 
t = .271, = 1»05<> These results compare favorably with those pub- 

lished for model tests on submarines and bodies of revolution. The 
test results for the model in the shrouded condition are; w = -O.I91, 

t = 0.198, = 0.669. 

Since the hull efficiency alone does not offer a totally conclusive 
comparison of the shrouded and unshrouded conditions, the respective 
propulsion coefficients (P.C.) are evaluated for this purpose. For the 
two specific systems analyzed, the propulsive coefficient was found to 
be lower in the shrouded condition. This is attributed to light propeller 
loading, large clearance between blade tips and nozzle ^ra.11, and the 
restricted fluid flow around the model within the test chamber. 
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CHAPTER I 



INTRODUCTION 

The last three years have seen a greatly expanded interest 
6ind activity in the field of manned deep submersibles, a part of which 
stemmed directly from the tragic loss of the submarine THRESHER. More 
recently, the operational success of the deep-submergence research 
vehicle ALVIN has heightened the emphasis on the exploration of the 
ocean depth. 

Although submarine technology has developed markedly during 
the post-World War II era, the limitations and problems encountered at 
extremely deep depths require a comparatively more sophisticated 
technology. The extreme pressures and currents experienced at these 
depths necessitate improved naval architectural and engineering applica- 
tions, especially with regard to the hull forms. 

Unlike the conventional submarine, the length to diameter ratio 
of a deep-submergence hull form is in the vicinity of 2.5, an area where 
only limited experimental work has been undertaken. Consequently, the 
hull efficiency parameters applied in the design of a deep-diving vehicle 
are generally the same as those employed for submarines which are designed 
to operate at considerably more shallow depths. As a result, the wake 
fraction and thrust deduction factors used in deep-submersible design 
reflect estimates based on conventional submarines experience . 
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